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THE EFFECT OF SOCIOECONOMIC FACTORS ON PARENTAL STRESS IN 
 
PEDIATRIC ATTENTION-DEFICIT HYPERACTIVITY DISORDER 
 
INA KIM 
 
ABSTRACT 
BACKGROUND: Attention-deficit hyperactivity disorder (ADHD) is a pervasive 
disorder which affects many domains of a patient’s life. Studies show that even with 
treatment, the behavior of many children with ADHD will fail to normalize. This can 
cause stress, and impair academic, social, emotional, and familial aspects of the child’s 
life. This stress can affect also have a deep impact on the parents, or caregivers, of 
children with ADHD, including occurrence of depression, social isolation, self-blame, 
marital discontent, alcohol-related dysfunction. This paper aims to investigate whether 
the stress caused by a child’s ADHD diagnosis changes with socioeconomic factors, such 
as parental education or income level. The stress of ADHD on parents or caregivers can 
be further impacted with a comorbid disorder, and literature suggests a comorbid disorder 
may be the norm rather than the exception, with up to 50% of children with ADHD 
displaying comorbid externalizing disorders, such as Oppositional defiant disorder or 
Conduct disorder. 
METHOD: A literature search was done to find relevant articles about pediatric ADHD, 
parental and familial stress, and socioeconomic factors. History, etiology, diagnostic 
evaluation and comorbid disorders were also examined.  
RESULTS: Parental stress resulting from their child’s ADHD seems to be greater at 
lower levels of parental educational and income levels. Furthermore, socioeconomic 
  vii 
factors, such as marital status, impacts this stress, where parents without a partner present 
have greater stress levels. Parental stress levels are also greater when ADHD is comorbid 
with an externalizing disorder. 
CONCLUSIONS: Parents with children with ADHD experience more stress, especially 
at lower income levels, and especially when comorbid with an externalizing disorder. 
These parents need more resources and social support and special care should be paid to 
their mental health as well.  
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 1 
INTRODUCTION 
 
 
Overview 
Attention-deficit hyperactivity disorder (ADHD) is a chronic neurodevelopmental 
disorder that affects children and adults. Children with ADHD typically display 
developmentally inappropriate levels of inattention and/or hyperactivity and impulsivity 
(Childress and Berry, 2012). The Diagnostic and Statistical Manual of Mental Disorders 
(DSM-5) provides diagnostic criteria guidelines and describes three versions of ADHD: 
predominantly inattentive presentation, predominantly hyperactive/ impulsive 
presentation, and combined presentation (APA, 2013). This disorder is much more than a 
list of criteria in the DSM-5—it involves an inability to inhibit impulses and a failure in 
self-control, influencing academic, social, emotional, behavioral, psychological spheres 
of affected children and their families (Donsky, 2003). Diagnosis is a crucial step for 
patients and their families to gain necessary treatment and support for ADHD. However, 
diagnosis is only the first step; ADHD requires ongoing treatment, assessment, and 
support for the patient and family.  
ADHD is one of the most common pediatric neurodevelopmental disorders. Its 
reported worldwide prevalence ranges from 2% to 18% in children between the ages of 6 
and 17 years (Remschmidt, 2005; Skounti and Couture, 2007). This variation in 
prevalence reflects the lack of standardized ADHD case definition.  The complexity of 
the ADHD diagnosis itself has been associated with over-diagnosis and under-diagnosis 
(Jin et al., 2014). To further complicate the matter, the symptoms of inattention, 
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hyperactivity, and impulsivity that characterize the disorder are not unique to ADHD and 
can be present in other conditions such as anxiety, depression, and certain learning 
disorders (Reiff and Tippins, 2004). The issues with the diagnosis procedure for ADHD 
mean that some children with ADHD may not be identified or are misdiagnosed. Without 
effective treatment, the widespread effects of ADHD on performance in home and school 
can mean increased parental stress. 
ADHD has a complex etiology and results from a poorly characterized interaction 
of genetic and non-genetic factors (Tarver et al., 2014). Differences have been seen 
between ADHD and non-ADHD patients in terms of the size of certain brain structures. 
However, this has not been standardized and technology to visualize these differences is 
expensive. Although reliable biomarkers have been researched, none has been widely 
accepted and adopted in clinical practice (Hart et al., 2014). ADHD diagnosis, therefore, 
often relies on subjective measures such as clinical presentation and parent and teacher 
reports of children’s clinical and behavioral symptoms (e.g. being disruptive and 
hyperactive at school, misbehaving in public, parent-child stress during homework, or 
demanding too much parental attention or supervision). The lack of an objective test for 
ADHD can lead to unidentified cases of ADHD, which means some children may be 
undiagnosed and untreated.  
Treatments for ADHD symptom management can be pharmacological, non-
pharmacological, or a combination of both. Treatments aim to reduce problematic 
behaviors of children with ADHD. However, even with pharmacological treatment, child 
functioning can continue to be an issue (Tarver et al., 2014). This can lead to additional 
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family stress, and impair children’s academic, social, emotional, and familial outcomes. 
Moreover, a vast body of literature also suggests that stress from ADHD affects not only 
the patients themselves, but also their parents (Jin et al., 2014). As caregivers, parents of 
children with ADHD must be able to navigate through the complex procedure of 
evaluation, treatment, and ongoing care for their child, which can increase stress. 
Parenting stress related to raising a child with ADHD affects the entire family. It is 
important to address and support parents who may be experiencing stress related to their 
child’s ADHD status, because it can increase risk for caregiver burden, negative 
parenting styles, neglect, and in rarer cases, even child abuse (Deater-Deckard, 1998; 
Bussing, 2003; Wiener et al., 2015; Pouretemad et al., 2009). 
 
Highlights of the History of ADHD 
One of the first observations in the medical literature of an attention disorder that 
appears to be similar to ADHD was made by Scottish physician Sir Alexander Crichton 
in 1798, who writes about mental restlessness. He describes an attention disease whose 
afflicted have an “incapacity of attending with a necessary degree of constancy to any 
one object” (Crichton, 1798). He notes that this incapacity decreases with age. His 
clinical observations and writing hint at impulsivity symptoms; however, he does not 
connect his attention disease model to any symptoms of hyperactivity (Palmer and 
Finger, 2001). 
In 1902, the Goulstonian Lectures given by British pediatrician Sir George 
Frederic Still described a cohort of children who were impulsive, fidgety, and had a quite 
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abnormal incapacity for sustaining attention. He characterizes the condition as a “defect 
of moral control as a morbid manifestation,” and correctly distinguishes from physical 
and intellectual diseases (Still, 1902). During Still’s time, the use of the word “moral” 
was not related to ethics or immorality, but used to indicate an impairment or absence of 
judgment or restraint in when facing overwhelming stimulation (Connors, 2000). Of 20 
such children, Still observed 15 boys and 5 girls, a ratio that that reflects a higher 
prevalence in males and still holds in modern ADHD diagnosis (Reiff and Tippins, 
2004). 
In 1932, German physicians Franz Kramer and Hans Pollnow wrote about a 
hyperkinetic disease with abnormal motor restlessness—a symptom that characterizes 
modern ADHD’s symptom of hyperactivity (Kramer and Pollnow, 1932). They further 
described children with hyperkinetic disease as having an inability to concentrate on 
difficult assignments and give examples of rash behaviors, describing ADHD’s two other 
core symptoms, inattention and impulsivity, respectively. (Lange et al., 2010). To this 
day, The International Classification of Diseases (ICD-10), published by the World 
Health Organization (WHO) and used worldwide for clinical diagnosis and training 
(Mezzich, 2002), retains this nomenclature in the classification of its ADHD-analogous 
condition under “Hyperkinetic Disorders” (Tripp, 1999). Contemporary researchers of 
Kramer and Pollnow had previously noted a correlation between brain damage and 
proximate pathological learning problems and behavior. In a departure from this 
perspective, Kramer and Pollnow were revolutionary in the suggestion of their disease 
model as a distinct disease to be differentiated from conditions with similar symptoms, 
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especially those associated with brain damage (Lange et al., 2010). Nevertheless, the 
association of ADHD and brain damage would not be debunked for several decades 
(Herbert, 1964).  
Brain damage as a result of infections and trauma continued to be associated with 
abnormal behavior and hyperactivity into the 1920s and 1930s (Lange et al., 2010). This 
continued belief contributed to hyperactivity and related symptoms being referred to as 
“minimal brain damage.” In 1937, Charles Bradley, a medical director at a children’s 
home, administered stimulant medication to neurologically-impaired children in an effort 
to reduce headache symptoms caused by routine brain injury testing procedures. About 
half of them became calmer, more organized, and showed a remarkable improvement in 
school performance (Adler et al., 2015). By 1950, Bradley had concluded that the 
children who were most likely to respond had characteristics of a “short attention span, 
dyscalculia, mood lability, hyperactivity, impulsiveness, and poor memory” (Connors, 
2000).  
Bradley’s successor as medical director at the children’s home, Maurice Laufer, 
and his neurologist colleague, Eric Denhoff, conducted studies on children they describe 
as having “Hyperkinetic Impulse Disorder.” They created a set of criteria for selecting 
patients for their studies, which included: short attention span, poor concentration, 
impulsiveness, hyperactivity, inability to delay gratification, irritability and 
explosiveness, and poor performance in school. They also noted that a majority of these 
hyperkinetic children were anxious, not in the medical sense of neurotic anxiety they had 
seen frequently in the clinic, but rather as a consequence of difficulties at school and in 
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relationships with their peers (Adler et al., 2015). Their use of a criteria list and the 
symptoms themselves predated similar protocol and description used in modern ADHD 
diagnosis manuals, such as the DSM, published by the American Psychiatric Association. 
They were careful to differentiate their disorder from anxiety, a distinct condition which 
they noted could cause similar symptoms. 
 The continued studies of Laufer and colleagues suggested that rather than actual 
damage to the brain, such as was seen in infections of the time, it was a function 
disturbance that was the cause of this disorder and its symptoms. In the 1960s, the 
concept of “minimal brain dysfunction” was coined to replace “minimal brain damage,” 
as research showed there were children without history of brain damage who exhibited 
hyperactivity (Lange et al., 2010). Critics, however, began to contend there was no 
evidence for minimal brain dysfunction, and the term was too general to be of much use 
(Connors, 2000). Efforts to create a more narrowly encompassing name led to the name 
of “Hyperactive Reaction of Childhood,” which was incorporated into the second edition 
of the DSM. The description defined the condition as hyperactivity, short attention span, 
restlessness, and distractibility that appeared especially in young children and usually 
diminished by adolescence (APA, 1968). This version of ADHD defined hyperactivity as 
the most prominent characteristic of the disorder. 
In the 1970s and 1980s, there was a shift from focusing on hyperactivity to the 
attention deficit displayed by affected children (Lange et al., 2010). DSM-III renamed the 
condition as “Attention Deficit Disorder (ADD) (with or without hyperactivity)” (APA, 
1980). This was also a departure from the ICD, which to this day focuses on 
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hyperactivity as the main symptom of the disorder. This was a revolutionary paradigm 
shift which moved from an etiological model to a descriptive behavioral model of mental 
illness (Adler et al., 2015). Ironically, with the progress of technological innovation and 
the availability of new brain imaging techniques such as magnetic resonance imaging 
(MRI), minimal but significant abnormalities in brain structure and size that are involved 
in the regulation of attention and inhibition have been observed in those with ADHD, 
returning some focus to neurological differences that exist in patients with ADHD (Adler 
et al., 2015). 
DSM-III was revised to remove the subtypes and renamed as “Attention deficit-
Hyperactivity Disorder,” with another category termed “undifferentiated ADD” (Lange et 
al., 2010). This reverted to earlier disease models focusing on hyperactivity as a 
necessary component of ADHD. In 1994, DSM-IV returned to the previous model that 
differentiated inattention and hyperactivity-impulsivity subtypes, and added a third 
combined subtype (Lange et al., 2010). DSM-IV also included a requirement that 
impairment is seen in two different settings, necessarily at home and at school or work. 
This is a less stringent requirement than the ICD-10, which requires all necessary 
impairment be present across all situations (Lange et al., 2010). Also, unlike the DSM-
IV, the current ICD-10 does not allow for comorbidities with certain conditions such as 
anxiety (Rousseau et al., 2008). The subsequent revision of the DSM-IV was limited to 
error correction and restricted to descriptive text edits rather than major criteria changes, 
and ADHD remained largely the same in this subsequent edition (Lange et al., 2010).  
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Stress, Caregiver Burden, and ADHD 
Parents or caregivers of children with ADHD report high levels of stress (Klassen 
et al., 2004). “Stress” can be a difficult concept to define—it has divergent meanings and 
several distinct theories have been proposed to explain it.  One way to conceptualize 
stress is as a transaction between a person and their environment, where stress refers to 
uncomfortable tensions that are created when demanding situations in the environment 
deplete a person’s available resources, and they anticipate some harm, loss, or negative 
consequence (Fitzpatrick, 2006). In viewing stress in this way, parental stress related to 
ADHD can occur when ADHD status in a child taxes the available resources of the 
parent; for example, resources could mean the attention of the parent, or in a financial 
manner. Stress represents a compilation of experiences, including emotions elicited by 
the stress and coping reactions. Although stress is a difficult concept to define and study, 
it has been linked to health problems. As many as 65% of visits to healthcare facilities are 
for illnesses without discernible medical cause, and many are thought to be related to 
stress (Fitzpatrick, 2006). Given this number, it is a health imperative that stress 
experienced by parents of children with ADHD is addressed and managed.  
A “caregiver” is defined as someone who assists person(s) who are ill, typically 
living with them or in close proximity, and not receiving monetary compensation for the 
assistance. Furthermore, a caregiver not only carries out the responsibilities associated 
with caregiving, but also advocates for the person within the health care system and in 
society in general (Fitzpatrick, 2006). This is more extensive than simply caring for the 
physical needs of the patient, but necessitates learning and processing an extensive 
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amount of information about the illness or disease, its symptoms, medications, 
technological treatments, and also how to relate to health care professionals, all while 
maintaining personal obligations (Fitzpatrick, 2006). Parents of children with ADHD are 
their caregivers, and must continually advocate for their children’s needs, and in order to 
best manage their child’s symptoms, must learn an extensive amount of information 
about the disorder. There has been much research on caregiver burden and generally there 
is negative impact on their physical, mental, and financial health. Many caregivers 
experience a myriad of consequences such as financial strain, inefficient use of family 
resources, and even depression, social isolation, and sleep deprivation with daytime 
sleepiness (Fitzgerald, 2003). These consequences can subsequently influence patient 
outcomes (Fitzgerald, 2003). Interventions to reduce caregiver stress are an important 
topic needing further research.  
Stress is related to concepts of “burden” and “strain.” Burden refers to the 
significant amount of “strain and difficulties experienced by the caregiver, including a 
range of psychological, emotional, social, physical, and financial problems” (Idstad et al., 
2010). Hinojosa and colleagues define parental strain as the “demands, consequences, 
responsibilities and difficulties related to caring for a child with special needs” (Hinojosa 
et al., 2012). Studies on stress, burden, and strain may use different tools to define and try 
to quantify these related measures.  
This paper is informed by the Family Stress and Adaptation Theory, which 
attempts to explain how some families function and can recover when experiencing 
crisis, high pressure, and stress (Hinojosa et al., 2012). Reuben Hill’s original ABC-X 
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model tries to explain family stress, its major risks, and resources that facilitate 
adaptation and may buffer against feelings of stress (Cowan, 1991). This framework has 
been applied to various settings, including child mental health service use (Hinojosa et 
al., 2012). Hinojosa and colleagues adapted this conceptual Double ABC-X Model 
(Figure 1) to model mechanisms of family stress and coping present in a family with a 
child with ADHD (Hinojosa et al., 2012). The word “double” in this model reflects the 
effect of an initial crisis, in this case an ADHD diagnosis, and subsequently a post-crisis 
phase, which includes the ongoing treatment and management of ADHD (Hinojosa et al., 
2012). The A, or Family Stressors, portion of their model includes Demographic 
Stressors, viewed as characteristics of life that create hardship, especially as many are 
static and unchangeable, and which interact with B, Family Resources, that include social 
support, community amenities, and good parental mental health (Hinojosa et al., 2012).  
 
ADHD Controversy 
The current diagnostic edition, DSM-5, would come 13 years after its 
predecessor. There were some changes, but the 18 core symptoms of ADHD are 
unchanged (Figures 2 and 3), which reflects the fact that the DSM-IV definition of 
ADHD has largely held true, despite new research and findings (Epstein and Loren, 
2013). The latest DSM considers the effect of culture on ADHD diagnosis, as the cultural 
standards for normality and pathology of certain types of behavior can vary significantly 
and culture can also contribute to stigma or support, coping strategies, acceptance or  
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Figure 1: ABC-X Model. Reprinted from “Hinojosa et al., 2012.”  
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Figure 2: Diagnostic Criteria for Inattentive ADHD. Reprinted from “APA, 2013.”  
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Figure 2: Diagnostic Criteria for Inattentive ADHD. Reprinted from “APA, 2013.” 
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Figure 3: Diagnostic Criteria for Hyperactive/ Impulsive ADHD. Reprinted from 
“APA, 2013.” 
 
 
 
 
 
 
 
 
 
 14 
rejection of diagnoses, and adherence to treatments (APA, 2013). Stigma was defined by 
Goffman as the disqualification from complete social acceptance that results from being 
different and possessing an attribute that is discrediting (Goffman, 1963). Research has 
shown that young ADHD patients and their parents may experience stigma, which 
negatively affects patients’ self-esteem and treatment adherence (Moldasky and Sayal, 
2013). Parents may fear the social stigma of having their child diagnosed with ADHD 
and may have pressure from friends and relatives to refrain from evaluation, which is a 
barrier to diagnosis and subsequent treatment (Bailey et al., 2010). Furthermore, although 
treatment with psychostimulants is the gold standard pharmacological intervention for 
ADHD, there may be controversy and stigma associated with the use of stimulants in 
children and unwillingness to use them expressed by parents as well as the pediatric 
patients themselves (Modesto-Lowe et al., 2008). This may especially be true for parents 
who are of minority cultures or who may not be familiar with ADHD (Bailey et al., 2010; 
Bussing, 2007).  
It is important to understand ADHD as a well-established disorder with hundreds 
of years of research to support its existence and effect on patients. Without this 
understanding of ADHD as a true disorder characterized by certain symptoms and 
behaviors, parents may be hesitant to seek medical attention or treatment for children 
who may need it. They may also view their child’s condition as a behavioral issue or that 
their child was bad rather than referencing it as a medical syndrome (Bailey et al., 2010). 
This can result in delayed, inadequate or no treatment at all, which has negative 
consequences for both patient and their families, as described in later sections. The 
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insufficient awareness and knowledge about ADHD in certain communities may be 
perpetuated when members seek advice from others within their community who are 
equally uninformed (Bailey, 2010). A study in the United States found that although 64% 
of respondents of varied background had heard of ADHD, most could not describe details 
about it, and about one fourth believed it was not real (McLeod et al., 2008). Women and 
those of higher levels of education were more likely to have heard of ADHD, while 
African Americans, older respondents, and other racial and ethnic minorities were less 
likely to have heard of ADHD (McLeod et al., 2008). Because of variable perspectives on 
ADHD, clinicians may need to be more sensitive to families from different cultures and 
explore they understand their child’s behavior. Moreover, stigma can exist more 
prominently among those from minority or foreign cultures, and is a risk factor affecting 
treatment adherence, efficacy, aggravation of symptoms, and overall mental well-being 
of the patient and family (Mueller et al., 2012). These factors may affect how a parent 
understands their child’s behavior, whether the parent would accept the diagnosis of 
ADHD and whether the parent ultimately accepts treatment for their child. Parents may, 
therefore, experience a wide range of emotions and stress throughout the process. If 
parents are open to receiving medical care, parental stress from ADHD may decrease due 
to receipt of treatment and support from the medical community. Increasing awareness of 
ADHD in the general population may help to decrease negative perceptions of ADHD 
and make it more acceptable to seek treatment. Social support conceptually functions as a 
family resource that decreases parental stress, while perceptions may influence child 
ADHD outcomes. This is discussed further in sections below.  
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Improving outcomes in populations who are skeptical or unaware of ADHD may 
involve increasing information about ADHD and the benefits of diagnosis and treatment, 
and decreasing stigmatization. Educational interventions with aims to increase awareness 
and knowledge about ADHD have been reported to increase parental confidence and 
satisfaction (Odom, 1996). 
 
Diagnostic Evaluation Procedure  
The diagnosis and treatment of ADHD and ADHD-like disorders varies across 
different nations and cultures, affecting prevalence rates and hindering effective 
epidemiological examination. The existence of a myriad of differences in relation to 
diagnosis and the definitions and degrees of inattention, hyperactivity, and impulsiveness 
implies that even in neighboring countries, there is less than complete consensus on this 
disorder, from case definition to methodology, and even the aforementioned 
discrepancies between leading diagnostic manuals, the DSM and ICD (Taylor, 2011). In 
Brazil, behavioral problems are not considered to be linked to clinical conditions and 
acceptance of ADHD as a biomedical condition possibly needing medication treatment 
has been slow (Hinshaw et al., 2011). The National Institute for Health and Care 
Excellence (NICE), which creates guidelines in the United Kingdom for clinical care, 
held a conference as to whether ADHD was a valid disorder, while France’s conceptual 
rejection of ADHD contributes to rejections of solutions involving medication (Taylor, 
2011). Other countries, such as Canada and Australia, have adopted treatment regimens 
similar to that which exists in the US (Hinshaw et al., 2011). This paper will focus on the 
 17 
diagnostic procedure used in pediatric populations in the United States, as recommended 
by the American Academy of Pediatrics (AAP).  
The AAP guidelines are evidence-based recommendations for diagnosis and 
treatment of ADHD in children for use by healthcare providers in primary care settings, 
such as family doctors and pediatricians. The guide recommends the primary care 
physician to begin an ADHD evaluation for any child 4 to 18 years of age who has 
academic or behavior problems in combination with symptoms of inattention, 
hyperactivity, or impulsivity as ADHD goes undiagnosed in a considerable number of the 
pediatric population (Wolraich et al., 2011). The primary care physician determines, 
through collaboration with parents or caregivers, teachers, and other school personnel or 
mental health clinicians, whether the information obtained meets the DSM-5 criteria, 
with impairment documented in more than one setting. This information can be obtained 
by utilizing a validated DSM-based ADHD rating scale. 
The DSM is frequently used as the standard for diagnosing ADHD, especially in 
the United States. Although the DSM standardizes the diagnostic criteria for ADHD, this 
by no means makes diagnosis of ADHD simple. The diagnosis of ADHD can be vague 
and complex, as there are no objective laboratory tests that can definitively prove its 
presence (Reiff and Tippins, 2004). The AAP and the DSM guides both caution that since 
there is an extensive reliance on subjective reports of family and teachers, diagnosis and 
treatment may require specific cultural difference awareness. As mentioned above, 
certain countries have been slow to adopt the view of ADHD as a real, pervasive disorder 
warranting medical treatment; therefore, a family from such a country may require more 
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careful examination as to not let a child go undiagnosed and untreated. DSM-5 notes that 
ADHD may be identified in lower rates for African American and Latino populations, a 
difference that may be influenced by an informant’s culture (APA, 2013). One qualitative 
review to examine racial differences in prevalence showed that African American youth 
had more ADHD symptoms, but were diagnosed only two-thirds as often as their 
Caucasian counterparts (Miller et al., 2009). This finding was not due to teacher rating 
bias or SES, but may be a result of parental beliefs about ADHD and/ or lack of treatment 
access or utilization. Previously validated scales may also have failed to use nationally 
representative samples with significant numbers of ethnic minorities and may 
subsequently over- or under-diagnose those from such backgrounds (Flowers and 
McDougle, 2010). Delayed or inadequate treatment for ADHD has been associated with 
higher rates of delinquency, incarceration, teen pregnancy, substance use (Hervey-Jumper 
et al., 2006). These dire consequences can stressful for not only the patient, but also 
highly affect family functioning, and timely treatment can provide support and wide-
reaching benefits in occupational, academic and social realms to improve long-term 
outcome (Colvin and Stern, 2015).  
Efforts to develop objective ADHD diagnosis tools have led to imaging and 
biomarker studies. A study in the United Kingdom found a 77% overall classification 
accuracy when using whole brain pattern analysis of functional magnetic resonance 
imaging (fMRI) inhibition data during a stop task to correctly identify ADHD in 60 
adolescent boys, half of whom had ADHD (Hart et al., 2014). The authors suggest this 
could be used as an adjunct in diagnosis of difficult cases. This biomarker classification, 
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however, would only aid in identifying ADHD from controls, and does not show 
disorder-specificity of their fMRI classification, which would not help in differential 
diagnosis, the more challenging aspect of ADHD diagnosis. Neuroimaging using fMRI is 
still not widely available and may be cost-prohibitive to many patients. Furthermore, this 
technology relies on a patient lying still as head motion could interfere with the signal, 
which may not be feasible when working with a pediatric patient, especially one with 
suspected ADHD (Brammer, 2009). Critics of neuroimaging as a diagnostic tool argue 
that such studies often do not confirm a diagnosis or differentiate it from other 
conditions, and this method, while it may provide some use for etiology studies, are not 
appropriate for routine case diagnosis (Del Pinal and Nathan, 2013). 
Not only does a definitive, objective test not yet exist for ADHD, matters are 
further complicated by the fact that many symptoms present in ADHD are non-specific 
and can also present as symptoms in other psychiatric disorders, as well as medical and 
neurological conditions (Daley, 2004). These can be as varied as anemia, head injury, 
headaches affecting attention, asthma medication influence, cerebral palsy, and 
congenital encephalopathy (Snyder et al., 2015). The DSM guidelines criterion E requires 
that the symptoms present are not better explained by a different disorder (APA, 2013). A 
2011 study found that ADHD was over-diagnosed in a pediatric population of patients 
with depression and bipolar disorder which carries the risk of receiving ineffective 
treatment (Chilakamarri et al., 2011). In 2013, the Food and Drug Administration (FDA) 
approved using an electroencephalogram (EEG) theta/beta ratio (TBR) in the assessment 
of pediatric ADHD (Sangal and Sangal, 2015). This biomarker has been suggested as 
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useful in conjunction with a clinician’s evaluation in differential diagnosis (Snyder et al., 
2015). The low cost of the recording machines for this biomarker makes them more 
accessible (Alba et al., 2015). However, issues remain with a lack of signature 
standardization and variations in EEG methods. Increased time needed to collect this data 
and delay in treatment may be too much of a burden for general pediatric patients and 
their families and decrease the benefit/ risk ratio.  
As Bradley discovered in 1937, and in clinical trials since, psychostimulant 
treatment has been shown to improve the core symptoms of ADHD, as well as help 
improve behavior, executive functioning, and learning (Modesto-Lowe et al., 2008). The 
efficacy of medication treatment for symptom improvement has been supported in 
children and is approved by the AAP (Wolraich et al., 2011). Although treatment with 
psychostimulants is the gold standard pharmacological intervention for ADHD, there 
may be controversy over the use of stimulants in children and unwillingness to take them 
expressed by parents as well as the pediatric patients themselves (Modesto-Lowe et al., 
2008). Among parents who accept medication treatment, more are likely to support a 
multimodal treatment model (Gage and Wilson, 2000). Evidence shows that even with 
medication treatment, parents may benefit from behavioral strategies. 
ADHD can be difficult to differentiate from other disorders, but also can coexist 
with other disorders. The AAP guidelines recommends assessment for other conditions, 
including developmental (e.g. learning disorders), emotional (e.g. depressive, anxiety), 
behavioral (e.g. oppositional defiant, conduct disorders), and physical (e.g. tics, sleep 
disorders) conditions, as the presence of a comorbid disorder may alter the treatment of 
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ADHD (Wolraich et al., 2011). The DSM notes that there is frequent overlap of ADHD 
with externalizing disorders, namely ODD and CD (DSM, 2013). Parental stress is 
reported to be greatest when ADHD is comorbid with conduct disorder compared to 
ADHD alone, or ADHD with other mental or physical health diagnoses (Hinojosa, 2012). 
Parents of children with ADHD alone often report greater levels of stress than parents of 
neurotypical children, and such parents of children with ADHD and a comorbid condition 
may need even more social and mental health support. The correct diagnosis of a child 
with ADHD is crucial, however, only the beginning, as it is a chronic condition whose 
afflicted and have special health care needs and whose diagnosis and treatment is a 
continuous process.  
 
Etiology of ADHD 
Although it is one of the most studied disorders, elucidation of the exact cause of 
ADHD remains to be seen. The etiology is complicated and studies implicate both 
genetic components and environmental risk factors, and their interactions. In order to 
manage a medical condition, it is important to understand the etiology. To improve 
outcomes for their children and in the caregiving role, parents are further tasked with 
navigating how to best manage their child’s ADHD. With many studies and hypotheses 
about how ADHD develops and the best methods of treatment, the amount of information 
the caregiver must process can increase stress. The following describes some proposed 
etiological mechanisms for ADHD.  
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ADHD is considered to have a strong familial component, with heritability 
estimates of around 77% (Faraone et al., 2005). The human genome project led to 
discovery of certain genes involved in attention; however, a single candidate gene 
remains elusive (Berger, 2011). Other research has focused on genes involved in 
dopaminergic transmission, as dopaminergic deficiency seems to exist in pediatric 
ADHD patients (Spencer et al., 2005). From this developed the concept of 
endophenotypes, which assigns behavioral symptoms to more consistent phenotypes with 
clear genetic correlation (Berger, 2011). Endophenotypes are quantitatively heritable 
traits and can provide an estimate of an individual’s possibility of developing a given 
condition (Castellanos, 2002). These endophenotypes can create a set of certain 
dispositions that then react with environmental factors to produce ADHD (Taylor, 2011). 
Although ADHD is associated with certain genetic predispositions, ultimately, the 
interplay of genetic and environmental factors may influence the phenotypic expression 
and variability of ADHD.  
 Advances in brain imaging techniques such as MRI have identified morphological 
differences in the brains of children with and without ADHD. MRI studies have observed 
differences in size of white matter tracts implicated in attentional and motor control 
systems between children with and without ADHD which may impair communication 
between brain regions (Silk et al., 2009; Pastura et al., 2015). Other structural 
abnormalities include reduced grey matter in brain circuitry and cortical thinning in 
ADHD children compared to non-ADHD counterparts (Nakao et al., 2011; Batty et al., 
2010). These differences may be genetic; however, associations exist between structural 
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anomaly and environmental experience, such as adverse rearing and reduced cortical 
thickness, which lends to the importance of examining genetic predispositions alongside 
environmental risk factors (Tarver et al., 2014).  
 It may be difficult to accurately characterize the effect of environmental risk 
factors and how they interact due to confounding or insufficient sample sizes. Factors 
such as pre-natal smoking and prematurity/ low birthweight may be associated with an 
increased risk of ADHD, but these associations need further clarification (Thapar et al., 
2012). Nutritional deficiencies, including fatty acids, iron, and zinc have been observed 
in children with ADHD compared to neurotypical children, but it is unclear whether this 
is a causal relationship and further research can elucidate whether dietary intervention 
may be an effective treatment adjunct in the future. Adverse familial environments and 
parenting practices are observed in families with ADHD children, but this relationship 
may be bidirectional as a causal relationship has not been found (Seipp and Johnston, 
2005). This can be complicated by the fact that ADHD’s genetic component makes 
ADHD in a parent of an ADHD child more likely, and parental ADHD is associated with 
more adverse disciplinary measures and increased family chaos (Johnston et al., 2012). 
Interestingly, it has been noted that severe early neglect and deprivation can cause 
ADHD-like symptoms that do not correct in later life (Rutter et al., 2001). Gene-
environment interactions can be difficult to study as they are difficult to replicate and can 
interact with each other in a way that is difficult to characterize, such as a person’s genes 
influencing the type of environment s/he is exposed to, and the environmental experience 
itself influencing gene expression (Tarver et al., 2014).  
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 Several studies aimed to examine the association between ADHD and 
socioeconomic status (SES). The heritability of ADHD lends itself to an interactionist 
model where socioeconomic disparity impacts development, and children raised in such 
an environment have an increased risk of psychosocial problems (Conger and Donnellan, 
2007). Low level of maternal education and perceived lower income adequacy separately 
showed a stronger association with psychosocial problems than preterm birth (de Laat et 
al., 2015). A strong association between low SES and child behavioral problems have 
been shown previously; children of mothers with high school educations or less were 
1.91 times more likely to have ADHD than children of mothers who were highly 
educated, and this association was also found with parental educational level, as children 
of fathers with low educational level were 2.10 times more likely to have ADHD than 
their peers (Russell et al., 2015). An increased odd ratio of 1.85 was also found for 
children living in single-parent households compared to two-parent households. An 
association between low family income and child ADHD was found in a majority of the 
studies, but this association may not be significant when adjusting for other variables 
(e.g. parental mental health), and it is unclear whether this is because the adjusted 
variables lie on a causal pathway between ADHD and SES or are themselves associated 
with ADHD. The mechanism that associated ADHD and socioeconomic disadvantage is 
not yet characterized, although evidence exists that parents of low SES may be less 
engaged in child-rearing when compared to high SES parents, and this may also relate to 
lack of resources.  
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It has also been proposed that there are two separate types of ADHD, caused 
either by genetic predisposition or an early exposure to violence and abuse, although 
evidence is lacking (Webb, 2013). The directionality of stress and parenting are also not 
completely clear, and higher income and education level may have a protective effect 
(Russell et al., 2015). SES may be directly influencing ADHD, or act as a marker for 
other factors, such as adequate nutrition, access to healthcare, poverty, and parenting 
practices. Elucidation and characterization of these relationships and the mechanisms can 
aid in further supporting children with ADHD and their families in more specific and 
effective ways. 
Research on family income and ADHD has consistently noted an inverse 
association between family income and child ADHD, but the strength of this association 
varies when accounting for other variables (e.g. parent mental health) (Russell et al., 
2015). It is unclear whether this attenuation is because the adjusted variables lie on a 
causal pathway between ADHD and SES or are themselves associated with ADHD. The 
mechanism underlying the association between ADHD and socioeconomic disadvantage 
is not yet understood, although evidence suggests that parents of low SES may be less 
engaged in child-rearing when compared to high SES parents, which may also relate to 
lack of resources (Russell et al., 2015). Specifically, family income and its impact on 
child psychopathology have been examined. The association of poverty with mental 
illness is not new and has been studied and described across cultures throughout history 
(McLeod and Shanahan, 1996). A natural experiment by Costello and colleagues (2003) 
examined the relationship between poverty and psychosocial problems and what happens 
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when family income changes. They found that children from poor families, defined as 
families whose income is below the federal poverty line, had more psychiatric symptoms 
than children whose families were never poor. These psychiatric symptoms related 
specifically to externalizing disorders, conduct and oppositional defiant disorders, but not 
internalizing disorders, such as anxiety and depression. In this longitudinal study, after 
the opening of a casino moved 14% of families out of poverty, psychiatric symptoms of 
children of previously poor children normalized, and were similar to levels found in 
never-poor children. The children in families who remained persistently poor had 
symptom levels that remained high (Costello et al., 2003). This suggests that there may 
be something related to poverty that influences the externalizing behaviors in children. A 
later study found family income to have a causal association with the development of 
conduct problems in children, especially boys (D’Onofrio et al., 2009). Increased risk of 
psychosocial or conduct problems leading to increased psychosocial problems and more 
of the behaviors that come with these problems could result in greater parental stress. 
Although these studies did not specifically examine ADHD, the high comorbidity rates of 
ADHD with other disorders, up to 73%, lends itself to the idea that “complex” ADHD 
may be more a norm than an exception, perhaps because factors that contribute to the 
development of ADHD also contribute to these other disorders (Koolwijk et al., 2014). 
These associations are complicated further by the fact that the SES factors can not 
only impact ADHD and the stress from child’s behaviors in a direct manner, but by 
factors related linked to a low SES, such as maternal smoking during pregnancy or 
certain aspects of parenting, including decreased likelihood of being engaged parents 
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(Russell, 2015). Ellis and Nigg (2015) found parenting practices that may be associated 
with ADHD are maternal inconsistent discipline and paternal low involvement in 
categorical and dimensional analyses. These parenting practices were associated with 
more severe ADHD symptoms, which could result in a great amount of parental stress.  
Low levels of parental education and inadequate income have been shown to be 
associated with increased psychosocial problems in their children (Sanne et al., 2015). 
Therefore, if lower level maternal education is associated with increased psychosocial 
problems, the directionality of effect could flow from SES to child ADHD diagnosis. 
However, the directionally can also go from ADHD to SES, if a child’s positive ADHD 
status impacts family income and ability of parents to pursue higher education. A study 
by Russell and colleagues examined the association of socioeconomic disadvantage and 
ADHD, however, and found that income in a 7-year study did not decrease for parents of 
children with ADHD compared to parents of children without ADHD (Russell et al., 
2015). This relationship is complicated by the fact that a child with ADHD is more likely 
to have a parent with ADHD which could influence SES as well. The directionality of 
ADHD and parenting socioeconomic factors are unclear, but higher income and 
education level may provide a mechanism to reduce the effect of ADHD on parental 
stress levels (Russell et al., 2015). For example, parents with higher income may have 
more access to medical resources or early intervention services, which could decrease the 
stress associated with their child’s ADHD status. SES may be directly influencing 
ADHD, or act as a marker for other factors, such as adequate nutrition, access to 
healthcare, poverty, and parenting practices. The complicated etiology of ADHD can 
 28 
create increased amounts of stress for the parent, as they must not only care for the 
physical needs of their child, but acquire extensive information about the disorder and 
how to best manage it. 
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SPECIFIC AIMS 
The purpose of this paper is to describe ADHD and the history, etiology, 
diagnostic procedure, and effect on child and parent or caregiver of this disorder. The 
impact that a child’s attention deficit-hyperactivity disorder (ADHD) diagnosis has on 
parental reporting of stress levels, and whether this relationship is may be affected 
parental income and educational level based on research is discussed. It is generally 
known and supported by the literature that parents of children with ADHD have unique 
stresses caused in part by their child’s diagnosis. Even though the primary determinants 
of ADHD are mostly likely genetic and neurological in nature, the etiology and 
expression of the disorder may be affected by environmental factors. However, the 
effects of the environmental factors, such as parental educational level and income, are 
not well characterized and need further elucidation.  
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PUBLISHED STUDIES 
 
Effects of ADHD on Child  
The lack of objective data and unknown etiology of ADHD can breed skepticism 
and denial of the existence of this disorder; however, the effects on patient and family are 
real and can be severe. Direct patient symptomology can differ depending on 
presentation: inattention can lead to disorganization, inability to stay on task, losing 
important materials; hyperactivity and impulsivity can leave to fidgeting, interrupting 
others, inability to be patient or stay seated when necessary (APA, 2013). Many of these 
symptoms are related to executive functioning, which is a set of skills related to planning, 
organization, time management, and memory. This weakened executive functioning can 
lead to pervasive and significant impairment in social, academic, emotional, cognitive 
functioning.  
As mentioned, delayed or inadequate treatment has been associated with higher 
rates of delinquency, incarceration, teen pregnancy, and substance use, which affect not 
only the patient but the family unit as well (Hervey-Jumper et al., 2006). Furthermore, 
associated symptoms such as poor listening skills and poor frustration tolerance can result 
in interpersonal tension at home and work, the internalization of problems, and 
subsequent low self-esteem in adulthood (Hamed et al., 2015).  
Although the experience and behavior of those with ADHD have not been shown 
to completely normalize, treatment greatly improves long-term outcomes when 
comparing those treated with untreated peers (Hodgkins et al., 2012). Treatment of 
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ADHD has also been found to be protective of future substance abuse and decreases the 
possibility of developing comorbid disorders such as anxiety, depression, personality 
disorders, antisocial behaviors, although the precise relationship between these factors is 
unclear (Hamed et al., 2015). Parents tend to report more problems in children with 
ADHD in domains such as emotional behavior, overall mental health, and self-esteem 
(Klassen et al., 2004). Although children with ADHD may not perceive themselves as 
negatively-impacted or functioning less well compared to neurotypical control peers, 
parents of children with ADHD report significant negative effects on their health-related 
quality of life (Danckaerts et al., 2009).  
 
Effects of ADHD on Family and Parent  
Family functioning is highly affected by a child’s ADHD status (Colvin and 
Stern, 2015). One of the ways family functioning and cohesion is affected is by a 
significant increase in interpersonal conflict (Salmeron, 2009). Siblings of children with 
ADHD report feeling victimized by their ADHD sibling thru physical violence, verbal 
aggression, and manipulation (Kendall, 1999). Children may become jealous of their 
sibling with ADHD due to the increased amount of attention and time a parent spends 
with such a child. 
According to the ABC-X model, socioeconomic factors, including parental 
income and educational levels are demographic Family Stressors that directly contribute 
to parental stress. These Family Stressors can also influence parent stress by interacting 
with Family Resources (such as social support) and Family Perceptions (e.g. positive or 
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negative perceptions of ADHD diagnosis and treatment) (Hinojosa et al., 2012). 
Although this model describes a general view of how variables interact with each other to 
contribute to stress, specific mechanisms or moderating effects need further research.  
As caregivers, parents of children with ADHD may be more vulnerable to stress 
than parents of children without ADHD. Gagliano and colleagues examined parental 
stress in 65 parents of children with ADHD compared to parents of neurotypical children 
(Gagliano et al., 2014). Stress levels were measured by a commonly used Parent Stress 
Index (PSI), a 36 item instrument describing subscales of Parental distress, Difficult 
child, and Parent-Child Dysfunctional Interaction to quantify parental stress. Authors 
found differences between groups, with parents of children with ADHD experiencing 
significantly higher overall stress than parents of children without ADHD (Gagliano et 
al., 2014). Another cross-sectional study of 165 parents of children (mean age of 
children= 10 years) referred to an ADHD Clinic in British Columbia, Canada (Klassen et 
al., 2004). The study consisted of families with diverse socioeconomic status, and 
examined the effect of a child with ADHD on their lives compared to families without a 
child with ADHD (Klassen et al., 2004). A Child Health Questionnaire was employed to 
measure psychosocial health, including social limitations as a result of emotional-
behavioral problems, emotional impact on parent, time impact on parents, limitation in 
family activities, and family cohesion (Klassen et al., 2004). A child’s positive ADHD 
status was reported to have a significant impact on parents and their emotional health, 
compromising a parent’s time to meet their own needs, as well as the needs of the family 
unit (Klassen et al., 2004). Klassen and colleagues also reported a statistically significant 
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impact on family cohesion (Klassen et al., 2004). Their results indicated 68.7% of 
children with ADHD also had a comorbid disorder, which supports literature in this area. 
The addition of an ODD or CD diagnosis will have clinically important implications for 
the child and family, especially for effectiveness of ADHD interventions (Klassen et al., 
2004). Although this topic is not the focus of this paper, it is an interesting consideration 
in effective ADHD treatment and management.  
Parents and caregivers of children with ADHD may be more vulnerable to stress 
even compared to parents of children with physical disorders, because of the hidden 
nature of ADHD. Despite the long history of ADHD and vast research on it, findings 
indicate that ADHD misconceptions persist, and controversy about diagnosis validity and 
treatment remains (Moldavskky and Sayal, 2013). This may result in stigmatizing 
experiences for children with ADHD and their parents. Furthermore, according the ABC-
X model, Family Resources and Family Perceptions may be affected due to these views, 
resulting in less support for parents of children with ADHD with their child. This seems 
to be the case when studies compare the stress of parents of children with ADHD to stress 
of parents of children with physical disorders. Gagliano examined parental stress in 
parents of children with ADHD compared to parents of epilepsy, a chronic disorder 
characterized by sudden seizures (Gagliano et al., 2014). They found significant 
differences between groups, with parents of children with ADHD experiencing higher 
overall stress than parents of epileptic children (Gagliano et al., 2014). In another study, 
Cronin reported on parents of children with ADHD and parents of children with cystic 
fibrosis, a chronic debilitating respiratory disorder. Findings indicate that in comparison 
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with the parents of children with ADHD, parents of children with cystic fibrosis reported 
family provides them with extensive physical and emotional support and these parents 
report they are able to normalize their daily routines (Cronin, 2015). In contrast, parents 
of children with ADHD felt little family support, high perception of child-related 
demands, and less confidence in their success in parenting, feeling like their daily routine 
was never normal and they were constantly vigilant or on alert (Cronin, 2015). They were 
more likely also to feel distress and exhaustion (Cronin, 2015). It seems crucial to address 
these feelings, as parents of children with ADHD, with lower social support, may be 
especially vulnerable to the negative effects of caregiving for a child with ADHD.  
Parenting stress research in general has shown that parent and child health and 
wellness are inextricably linked to social support (McConnell et al., 2011). Even when 
child behavior problems are low, families with low social support and financial difficulty 
struggle (McConnell et al., 2014). Specifically in cases of caring for a child with ADHD, 
increased access to social support and community resources may be an essential 
component of reducing parental stress associated with child’s behavior (Hinojosa, 2012). 
This is especially important as parents of ADHD are reported to be much less supported 
when compared to parents of children with a pathological physical condition (Cronin, 
2004). Parents of ADHD may face more stress in the form of criticism, resistance, and 
hostility from friends, family, and those in the community who do not understand ADHD, 
which may contribute to overall parental stress.  Increasing social support and reducing 
financial hardship may be more important to reducing the impact of a child’s ADHD on 
parental stress than behavior modification (McConnell et al., 2014).  
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Overall, parents of children with ADHD report feeling more negativity and less 
competent about their parenting skills (Wiener et al., 2015). They may feel as though 
their child’s symptoms, rather than being part of a medical disorder, are a result of their 
parenting skills, which also increases self-blame and reduces confidence in their 
parenting skills. Parents can experience not only increased stress levels, but also 
depression, social isolation, self-blame, marital discontent, alcohol-related dysfunction 
(Kendall et al.,  2005). Some mothers of children with ADHD report higher 
psychological distress and perceive less familial support, although the mechanism for this 
is unclear (Modesto-Lowe et al., 2008). In applying the ABC-X model, less social and 
familial support can act as decreased family resources to buffer child health—the ADHD 
status—which can lead to increased parental stress. Compared to families without 
children with ADHD, families with children with ADHD may have a higher rate of 
divorce, less social contact, and fewer positive family experiences (Schermerhorn, 2012; 
Kvist et al., 2013; Wymbs et al., 2008).  
Research on general caregiver burden has shown a negative impact on parental 
physical, mental, and financial health. The stress of parenting a child with ADHD can not 
only affect a parent’s emotional well-being, but cause maladaptive parenting (Modesto-
Lowe et al., 2008). The stress can elicit inappropriate or less than ideal parenting, as well 
as behavior that is more controlling, less rewarding and responsive, and less warmth and 
involvement with their children (Modesto-Lowe et al.,  2008). Mothers have reported 
higher levels of negative parenting styles, including more strictness, reproach, and 
inconsistency (Ellis and Nigg, 2009). Less than optimal parenting can affect the outcomes 
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of children with ADHD. Without intervention, stress can lead to higher risk of insecure 
attachment, neglect, and in the worst cases, even abuse (Deater-Deckard, 1998; Teixeira 
et al., 2015). A strong association of high parental stress levels and child maltreatment 
previously reported (Rodriquez, 2007) especially highlights the need to address parental 
stress. 
Baldwin and colleagues examined predictors of stress for parents and caregivers 
of child with ADHD. Their findings indicated that parental income and financial stressors 
accounted for up to 42% of variance in overall reported caregiver stress, and that child’s 
symptomatic behavior accounted for up to 18% of variance in overall reported caregiver 
stress (Baldwin, Brown, and Milan, 1995). These findings suggest that parents of children 
with ADHD from lower socioeconomic levels are at greatest risk for stress, but more 
research is needed to fully understand these relationships.  Parental stress associated with 
parenting a child with ADHD may be reduced with increased access to social support and 
resources (Hinojosa, 2012). The impact of ADHD depends on several factors and is not 
uniform (Klassen et al., 2004). Particularly, a family with an increased access to basic 
resources, such as education and higher income level, may also have increased access to 
social resources, such as support, therapy, and mental health care. For example, it has 
been reported that women and those of higher education were more likely to have heard 
about ADHD and be able to describe it; thus, parental educational level could influence 
perceptions of ADHD that in turn impact parental stress. Another possible explanation is, 
those of higher education are more likely to have heard of ADHD and more like likely to 
associate with a social network of other higher education members who have also heard 
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of ADHD. This would affect family resources and increase parental social support, which 
could decrease parental stress.  
Although many studies have examined the association of child ADHD status and 
parental socioeconomic factors such as educational level or income, no current has 
examined whether the stress caused by child’s ADHD status is moderated by these 
factors. Family stress models mention that parenting stress is affected by demographic 
factors and family resources; however, no current studies examine this relationship 
quantitatively or examined whether there is a moderating effect of income or educational 
level on parental stress. A relationship where the effect of pediatric ADHD on parental 
stress level may differ by socioeconomic factors, such as parental education or income 
level, is proposed (Figure 4). 
 
Figure 4: Proposed model pathway for the relationship between ADHD and parental stress. 
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DISCUSSION 
Socioeconomic factors 
Parental income, educational level, and marital status are shown to differ by 
ADHD status, such that child ADHD status was associated with lower income, lower 
educational level, and single marital status. These are shown in previous empirical 
research that examined associations between these environmental factors and ADHD as 
outlined below (St. Sauver, 2004; Schneider, 2006; Lingenini, 2012; Sagiv, 2013; 
Russell, 2013; Ford, 2004; Kotimaa, 2003; Sciberras, 2011).  
 Income level. The association of ADHD and income level is supported by several 
studies that have examined the association between ADHD and parental income (Russell 
et al., 2015; St. Sauver, 2004).  A meta-analysis by Abigail Russell and colleagues 
examined 15 studies to show an association between ADHD status and income (Russell 
et al., 2015). The results showed an increased risk of ADHD for the lowest income 
category with an odds ratio of up to 4.51 (95% confidence interval 2.58-7.88) (Russell, 
2015). Four studies which explored this found that the association between low parental 
income and child ADHD was no longer significant after adjusting for other variables 
(Lingenini, 2012; Russell, 2013; Ford, 2004; Sciberras, 2011).  
The interaction effects of low income and ADHD may increase parental stress, 
due in part to low income impeding access to ADHD resources, including diagnosis, 
treatment, and ongoing care. ADHD requires ongoing care to ensure sustained efficacy of 
treatment and medication, and this may be too much of a financial burden. Other ways in 
which low income could affect parental stress is through indirect means by decreased 
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access to neighborhood amenities and social support, as theorized by the ABC-X model 
of Family stress and Adaptation. Parents of children with ADHD receive less support 
from friends and family compared to parents of children with disorders that are perceived 
less controversially and more as purely medical disorders (Cronin, 2015; Gagliano et al., 
2014). Furthermore, those of lower income may be less likely to have prior knowledge of 
ADHD, which may breed an environment with negative perceptions of ADHD, which 
may impact outcome of child’s ADHD, which finally impact parental stress. The 
literature on the synergistic effects of ADHD and low income on parental stress broadly 
supports this mechanism. It is important to note, however, the directionality of the 
association between SES and ADHD remains unclear. It may be possible that low income 
exacerbates the development or symptom severity of ADHD. Thus, it could be that in the 
lower income category as compared to the higher one, there are factors associated with 
poverty that not only affect other disorders, but also affect the etiology and development 
of ADHD in children, and possibly cause symptoms to be amplified compared to a child 
with ADHD of a higher income, thus resulting in increased parental stress. More research 
is needed to elucidate these potential mechanisms. 
In general, financial difficulty is positively associated with parenting stress 
(McConnell et al., 2011). Although conceptual family stress models mention that 
increased family resources may decrease parenting stress in general, this relationship has 
not been examined quantitatively or in relation to ADHD, and none examined the 
moderating effect of income on parental stress due to child’s behaviors. 
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Educational level. The association of ADHD and educational level is supported 
by several studies that have examined the association between ADHD and parental 
income. Parents who did not finish high school are generally significantly more likely to 
have a child with ADHD than parents who had higher levels of education. This result is 
supported by several studies that have examined the association between ADHD and 
parental education (St. Sauver, 2004; Russell et al., 2015). For example, St. Sauver and 
colleagues (2004) found that the odds of having a child with ADHD decreased as parental 
education levels increased. This is also support by the meta-analysis by Abigail Russell 
and colleagues which found an association between ADHD diagnosis and parental 
education. In their analysis, six studies were pool to find that children of mothers with 
high school education had an odds ratio of 1.91 (95% confidence interval 1.21-3.03, 
p=0.006) for having ADHD compared to children of mothers who were highly educated. 
However, the literature is not consistent about this association, as seven other studies 
were reported no association with maternal education and ADHD (Russell et al., 2015).  
There may be more complex relationships between the variables that are not yet 
well-characterized. One study showed that low level of maternal education show an 
association with increased child psychosocial problems, which were emotional, 
hyperactive, and inattentive symptoms (Sanne et al., 2015). If a lower level of maternal 
education is associated with these increased child psychosocial problems, the 
directionality of effect could flow from SES to child ADHD status. It is also possible that 
this association could be confounded by parental symptoms; although, maternal stress 
and anxiety in Sanne’s study were adjusted for as confounding variables, they did not 
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control for other psychiatric conditions the parent may have had, including ADHD. 
Therefore, any effect of SES on ADHD diagnosis could be confounded if a parent had 
ADHD and was not able to increase their educational level due to having ADHD 
themselves. SES and ADHD have been shown to be associated, and, as previously 
described, the literature suggests that ADHD may be more prevalent in children with 
lower parental educational level.   
Although many studies have examined the association of child ADHD status and 
parental education, current studies have no examined whether parental stress is 
moderated by parental educational level. More research is needed as to elucidate whether 
parental educational level moderates the relationship between ADHD and the parental 
stress from child’s behavior and to clarify this association.  
Marital Status. A meta-analysis by Russell and colleagues found that based on the 
combined data from ten included studies, parental marital status and child’s ADHD were 
related and this association was significant. Specifically, children with single parents 
were 1.85 times more likes to have ADHD than those children with two-parent 
households (Russell et al., 2015). One study examining parental marital status found that 
parents who were single when their child was born was not associated with the children 
meeting their most stringent criteria for ADHD, which was formal diagnosis by 
physician. When the authors repeated their analyses to include children meeting more 
relaxed criteria for ADHD, diagnosis by physician or by testing tool, single parent status 
when their child was born became significant (St. Sauver et al., 2004). The presence of a 
parent’s partner may have interesting environmental influence development of a child’s 
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ADHD, especially if the partner participates in parenting the child. This may allow the 
parent some respite and relieve caregiver stress. Another study that supports the 
association between parental marital status and their child’s ADHD is Bramlet’s study, 
which found an association between single parent homes and ADHD. Interestingly, their 
study also found that children in grandparent-only families were twice as likely to have 
ADHD and suffer other adverse health effects as children living with two biological 
parents (2012). The mechanism for this is unknown. Not accounting for cohabiting, 
unmarried parents or presence of partner who assumed part of the caregiving 
responsibilities for the child could affect parental stress, potentially decreasing it by 
allowing the parent to have a respite and attending to their other needs and obligations. 
Evidence from theory and research suggests that social support is part of a family’s 
resources and a mechanism by which parental stress can decrease. Parental stress 
associated with parenting a child with ADHD can be reduced with increased access to 
social support (Hinojosa, 2012). Duchovic and colleagues (2009) describe the 
relationship between social support and distress in their paper, where distress is described 
as the result of extreme and unresolved stressors and crises. They write that support from 
spouses, relatives, and community resources mitigate the distress of parents of children 
with mental health problems, including ADHD (Duchovic et al., 2009). A married parent 
may feel at least a marginal increase in social support because of the presence of a spouse 
than an unmarried parent may feel, which may explain why marital status has been found 
to be significant. The fact that marital status is more significant at the lower income than 
the higher income category is shown in findings by Duchovic. Others studies have mixed 
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or no significant results (Schneider, 2006; Sagiv, 2013). This may be related to not 
controlling for cohabiting, unmarried parents, or examining the relationship in a different 
way or in a different population. Franz and colleagues reported no association; however 
their ADHD variable was represented as a continuous measure rather than dichotomous 
(Franz, Lensche, and Schmitz, 2003). De Ridder and De Graeve found a non-significant 
association, however their research is in a mostly homogeneous Dutch population (2007). 
The differences in significance may be due to case definition and variable construct. For 
example, different studies may have had different standards for how ADHD case is 
defined, whether based on medical report or study tool assessment, or how marital status 
was defined.  More research is warranted to determine the true relationship between 
marital status and parental stress.  
 
Future directions 
 It is crucial to address parental stress because without intervention, parental stress 
can also lead to higher risk of insecure parent-child attachment, child neglect, and in the 
worst cases, even child abuse (Deater-Deckard, 1998). The stress of caring for a child 
with special needs such as ADHD can also elicit less than optimal parenting, which, in 
turn, can affect the outcomes of children with ADHD. Parents of children with ADHD 
may also face more stress in the form of criticism, resistance, and even hostility from 
friends, family, and those in the community who do not understand ADHD, and this lack 
of support may contribute to parental stress. Research should address which methods are 
most effective in reducing parental stress associated with a child’s ADHD. Low income 
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families especially may be in need of additional support. Future research should also 
address the direction of the associations between socioeconomic factors and ADHD, and 
whether the expression of ADHD is affected by comorbidities. The effect of low income 
in combination with ADHD status seems to have an important impact on parental stress. 
Based on these findings, physicians and healthcare members need to be extra vigilant 
when treating children with ADHD from low socioeconomic backgrounds.
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